ETS transcription factors in hematopoietic stem cell development.
Hematopoietic stem cells (HSCs) are essential for the maintenance of the hematopoietic system. However, these cells cannot be maintained or created in vitro, and very little is known about their generation during embryogenesis. Many transcription factors and signaling pathways play essential roles at various stages of HSC development. Members of the ETS ('E twenty-six') family of transcription factors are recognized as key regulators within the gene regulatory networks governing hematopoiesis, including the ontogeny of HSCs. Remarkably, although all ETS transcription factors bind the same DNA consensus sequence and overlapping tissue expression is observed, individual ETS transcription factors play unique roles in the development of HSCs. Also, these transcription factors are recurrently used throughout development and their functions are context-dependent, increasing the challenge of studying their mechanism of action. Critically, ETS factors also play roles under pathological conditions, such as leukemia and, therefore, deciphering their mechanism of action will not only enhance our knowledge of normal hematopoiesis, but also inform protocols for their creation in vitro from pluripotent stem cells and the design of new therapeutic approaches for the treatment of malignant blood cell diseases. In this review, we summarize the key findings on the roles of ETS transcription factors in HSC development and discuss novel mechanisms by which they could control hematopoiesis.